Background Antibiotic prescription for the management of all acute pharyngitis seems to be increasing recently. Streptococcal pharyngitis is the one that has strong indication for antibiotic prescription. It is quiet hard to distinguish the clinical features of streptococcal pharyngitis from non-streptococcal one. Objective To determine specifically clinical features of streptococcal pharyngitis and distinguish them from non-streptococcal one. Methods We conducted a cross-sectional study on children with acute pharyngitis at Pediatric Outpatient Department Dr. M. Djamil Hospital, Padang from November 2006 until March 2007. Data on clinical features and pharyngeal swab culture results were analyzed using chi-square test for clinical predictors. All were then reanalyzed using multivariate logistic regression. Results Ninety-five children aged 3-13 years were enrolled and pharyngeal swab culture was performed. Group A β-haemolyticus streptococcus was found in 13 children (14%). Absence of cough, sore throat, tonsillar exudates and tender anterior cervical adenopathy were the clinical predictors for streptococcal pharyngitis and the last two shared highest risk (OR 55.05; 31.82). Combination of tonsillar exudates, tender anterior cervical adenopathy and absence of cough contributed 99,3% probability. Conclusions Streptococcal pharyngitis includes a small part of all childhood with acute pharyngitis. High grade fever, sore throat, absence of cough, tonsiller excudates and tender anterior cervical adenopathy were considered as clinical predictors for childhood streptococcal pharygitis. Combination of some clinical predictors will strengthen the probability of streptococcal pharyngitis. 
A cute pharyngitis in children is one of the most frequent illness consulted to primary care clinicians. Evidence show that most are viral, self limiting, easily self managed and do not require antibiotics. [1] [2] [3] Qualitative studies in the worldwide recently show the widespread use of antibiotics for all childhood's acute pharyngitis. 2, 4, 5 A big part of these problems is due to the fact that clinicians are overprescribing , they have uncomfortable sense of not prescribing or they want to maintain a clinician-patient relationship. [4] [5] [6] [7] Group A β-haemolyticus streptococcus (GABHS) is the most common bacterial cause of acute pharyngitis, accounting for approximately 15-30 percents of cases in children and 5-10 percents of cases in adults. 3, 8, 9 Only streptococcal pharyngitis that needs antibiotics. [6] [7] [8] [9] However, only a small percentage of childhood acute pharyngitis is caused by GABHS. 10, 11 Unfortunately, the clinical features of streptococcal pharyngitis are non-specific for GABHS infection. 1, 8 If a diagnosis is based on clinical impression alone, clinicians generally overestimate that the patients have GABHS infection. 10, 12 Clinical features of streptococcal pharyngitis often overlap with pharyngitis of other etiologies and hard to distinguish. 11, 13, 14 Since it is not rational to treat all childhood's acute pharyngitis with antibiotics while laboratory facilities for culture and serology test are generally not available in pediatric ambulatory settings, it is necessary to have guidelines specifically for clinical identification of streptococcal pharyngitis. [15] [16] [17] [18] The aim of this study was to formulate new several clinical predictors that could specifically determine streptococcal pharyngitis and distinguish them from non-streptococcal pharyngitis.
Methods
This was a cross-sectional study conducted on patients Children who got oral antibiotic within three days or intramuscular antibiotics within 28 days prior to clinic visit, or those who suffered from rheumatic fever/ rheumatic heart disease, malnutrition, tuberculosis or diseases requiring hospitalization were excluded from this study. After enrollment, demographic information was recorded and a physical examination was performed. Data on specific signs and symptoms associated with pharyngitis were collected using a standard form. Specimen obtained from pharyngeal swab using sterile cotton swab was cultured for bacteria with a reference standard method.
The swab was applied to any area appeared either very red or discharging pus and removed gently without touching the teeth, gums or tongue. The swab was then placed in a sterile tube for immediate delivery and culture in the laboratory. Sore throat for younger children, aged less than six years was clearly noted by oral hypersalivation and painful expression in swallowing.
Children participating in this study were categorized as having acute streptococcal or non-streptococcal pharyngitis based on culture results.
A chi-square statistic (15) was calculated to assess whether signs and symptoms were significantly or not associated with streptococcal pharyngitis. Variables statistically significant for streptococcal pharyngitis (P< 0,05) were termed as clinical predictors and selected for the next stage of analysis. Multivariate logistic regression was used to model the probability of streptococcal pharyngitis in terms of these variables.
Results
Ninety-five patients who met the criteria were selected for this study. Forty-nine patients (51%) were well-nourished. Out of all, female and less than six years old patients were more common (55% and 58%). Their ages ranged from 3.1-11.8 years, with mean age of 6.1 (SD 2.3) years. Mean age of positive and negative culture for GABHS were 6.1 (SD 1.8) years and 6.1 (SD 2.4) years, respectively. The baseline characteristics of patients are shown in Table 1 .
Data on clinical signs or symptoms and pharyngeal swabs culture results were successfully obtained from 95 subjects. Positive culture for GABHS was found in 13 cases (14%). Culture results from all specimens showed 11 different bacteria including GABHS. There were two or more bacterial growths in one specimen, covering single normal pharyngeal flora and bacterial pathogen or combination of both. Compared to normal floras, bacterial pathogens were only found in a small quantity (<15%). Group A β-haemolyticus streptococcus (GABHS) alone took the highest number among bacterial pathogens in all specimens followed subsequently by Klebsiella sp., Enterobacter sp. and E. coli (2 case each). Figure 1 showed the distribution of bacterial microorganisms found on culture.
Out of all variables (baseline characteristics and clinical features), it seemed tonsillar/pharyngeal erythema and tonsillar enlargement couldn't be included, due to their absolute presence in either streptococcal or non-streptococcal pharyngitis patients. There were only 13 variables testable and selected for this study.
The study result showed that high grade fever, sore throat, absence of cough, tonsillar exudates and tender anterior cervical adenopathy had associations and statistically significant for streptococcal pharyngitis (P<0,05). Therefore those five clinical features above specifically considered as clinical predictors for childhood streptococcal pharyngitis. Table 2 summarizes all variables anlyzed.
In this study, the risk for suffering streptococcal pharyngitis in children was identical with OR value of every clinical predictors for streptococcal pharyngitis. The higher the value, the more the risk for a child to suffer. From five clinical predictors, tonsillar exudates and tender anterior cervical adenopathy shared the biggest risk (OR 55.05, 31.82). Although high grade fever contributed the risk as much as 2.96 times, it couldn't be selected absolutely for the clinical predictor due to the value of its 95% CI(0.96;8.51). Risks for suffering streptococcal pharyngitis at children are listed on Table 3 .
Combinations of every clinical predictors or baseline characteristics with clinical predictors can result in more accurate probability and those finally create a model in diagnosing childhood streptococcal pharyngitis. Due to their bigger reliability among the others, clinical predictors such as absence of cough, tonsillar exudates and tender anterior cervical adenopathy were selected for. Combination of those three shared 99.3% probability and that was higher Bigger probability also could be achieved by combining one clinical predictor and one baseline characteristic of patient. In this study, if a child aged 6-13 years was found to have tonsillar exudates or sore throat, the probability of streptococcal pharyngitis case would reach 100%. If there was tonsillar exudates or sore throat in a boy as well as tonsillar exudates or tender anterior cervical adenopathy in a wellnourished child, the cases probability would also reach 100%. Probability percentage of streptococcal pharyngitis cases can be seen in Tables 4 and 5 .
Discussion
Group A β-haemolyticus streptococcus is the main pathogenic microorganism of childhood's acute pharyngitis, accounts for 15-30% of all causes. 2, 3, 8 Many factors play role in GABHS infection in children, such as age, nutritional stage, socioeconomic level and climates. [9] [10] [11] Due to the great influence of those external factors, there will be a difference in the prevalence of streptococcal pharyngitis in different places.
Our study in Dr. M. Djamil Hospital Padang showed that the prevalence of childhood streptococcal pharyngitis was 14%, lower than that found by McIsaac, Martin and Sahin. With similar subject characteristics and laboratory methods, they found the prevalence of 36.2%, 15.5% and 26.5%, respectively. 12, 19, 20 Compared to the results of the study of Nandis 21 (13.4%) or Chi 14 (1.7%), the prevalence is higher and it is possibly caused by the smaller number of samples enrolled in our study, covering only 40-50% of other studies total samples.
There are many bacterial causes of childhood's acute pharyngitis. On pharyngeal swab, the culture result doesn't always show single bacterial growth. Frequently, there are two or more growths of bacterial pathogens or normal floras of throat found as combination. Bacterial pathogens as the cause of acute pharyngitis cover only a small number compared to total bacteria found on pharyngeal swab. 14, 22, 23 Our data in Dr. M. Djamil Hospital showed that normal flora accounted for 84% of total growth. This was nearly similar with Hables, that found 89% normal flora growth in specimen cultured from his entirely cases of childhood pharyngitis. 23 The incidence of acute pharyngitis in Padang is higher in girls than boys and it doesn't seem far different from Halls (52% vs 47%). 24 Both data above were contradictive to results of Chi, Hamza, Sahin, Van Limbergen or dos Santos. They all found that acute pharyngitis were more prevalent in boys than girls (55-60% vs 40-45%). 14, 17, 20, 25, 26 Many studies reported that childhood streptococcal pharyngitis are more prevalent in boys, 5-15 years old, undernourished, lower socioeconomic level children or in winter/ early spring. 3, 7, 10, 11 In Padang during November '06-March '07, the incidence of streptococcal pharyngitis in girls, less that six years old and undernourished children was 62%, 54% and 62%, respectively.
Datas from Padang were much different from that of WHO (in 3 countries), Hamza and Sauver. There are many clinical predictors of streptococcal pharyngitis proposed in studies and new important innovations in simplifying the diagnosis, especially in places with limited facility of laboratories. 17, [28] [29] [30] Only a little part of clinical features of acute pharyngitis were representative for clinical predictors of streptococcal pharyngitis. In Padang it was found only four clinical predictors are representative and those are sore throat, absence of cough, tonsillar exudates and tender anterior cervical adenopathy. Some studies abroad also indicated sore throat, tonsillar exudates, tender anterior cervical adenopathy and even high grade fever as the clinical predictors associated significantly with streptococcal pharyngitis. [28] [29] [30] Our study in Padang showed that tonsillar exudates and tender anterior cervical adenopathy were the strong clinical predictors and these were similar with other data from study abroad. 28, 29 In our study, combination of more than two clinical predictors would increase probability of streptococcal pharyngitis (up to 99%). McIsaac with his clinical score (0-4), got 38-63% probability of childhood streptococcal pharyngitis case with score 4, whereas Atttia only counted 65-95% probability if found four clinical predictors in his patients. 12, 28 Age, sex and nutritional status in acute pharyngitis patients in Padang are not significantly associated with streptococcal pharyngitis. Those characteristics would be meaningful and result in bigger probability of streptococcal pharyngitis (up to 100%) if combined with one clinical predictor. Due to the lack of data from studies abroad, we couldn't compare our results as 100% probability to others.
It is unclear why the probability of childhood streptococcal pharyngitis is bigger in wellnourished and tonsillar exudative children than that in undernourished one (100% vs 87.5%). It was presumably associated with the higher content of protein found in cells or tissues of wellnourished children. Theoritically, every cell damages will always be followed by proteolysis process and these events more easily occur in wellnourished than undernourished children. 13, 31 Because the majority of childhood acute pharyngitis are not caused by GABHS, empiric antibiotics therapy would result in substantial overtreatment. Combination of one or some clinical predictors, and one baseline characteristic of children will enlarge the probality of streptococcal pharyngitis. 1, 4, 5 The widespread availability of accurate, inexpensive clinical predictors offers both cost-effective and efficient diagnostic strategy for streptococcal pharyngitis, and avoids the overuse of antibiotics. 12, 29 In conclusion, childhood streptococcal pharyngitis in Padang contributes a small part of all acute pharyngitis. High grade fever, sore throat, abscence of cough, tonsiller exudates and tender anterior cervical adenopathy were considered as clinical predictors for children streptococcal pharyingitis. Combination of some clinical predictors will streghten the probability of streptococcal pharyngitis.
